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Results and discussion
Chicks were tested, on day 3 after hatching, in pairs compecking at strangers. L-chicks showed significant use of the left, lateral monocular field but, in contrast to the posed of companions (cagemates) or strangers. Social pecking by each chick at its test partner was scored. Since D-chicks, no differences with respect to the frontal hemifields. A more detailed analysis of the different targets of previous work had revealed that exposure of the embryo to light during the final days of incubation determines pecking ( Figure 4 ) confirmed these data and showed that the effects were largely confined to hemifield use before grounds; other things being equal, these stimuli might pecks at the head. No significant preferences in hemifield happen to be located on either side at random. The answer use were apparent before pecking at the environment that has been provided so far is that the computational (Figure 3 ). advantages associated with possession of an asymmetric brain [18, 19, 20] should compensate for the ecological disadvantages of perceiving and responding with less effiThese findings provide a solution to a puzzling phenomeciency to one or the other side of the body. However, our non. A number of independent reports have provided results suggest a different answer. The two eyes of the convincing evidence that animals with laterally placed domestic chick seem to provide visual information that eyes show preferential left and right use in different tasks can be used for social recognition, but they utilize differ-(reviewed in [10] ). For instance, chicks use the left eye ent parts of the visual field; of the two lateral fields, the to look at an aerial predator [2] and the right eye to look left is used preferentially, whereas in the binocular field at a familiar imprinting stimulus [1, 11] . Anolis lizards [6, the area to the right of the midline (right binocular hemi-7] and toads [12, 13] use the left eye during agonistic field) is used preferentially. Interestingly, previous eviencounters, and fish use the right eye to look at a dangerdence had shown that chicks wearing monocular eye ous stimulus [14] and the left eye to look at conspecifics patches were unable to discriminate between companions [5] . Results of studies that use selective occlusion of one and strangers when they were using their right eye [21, eye complement these results by showing that birds' per-22] and that, in contrast, chicks with blinkers covering formance in a variety of tasks depends on which eye they the right frontal field (but leaving the lateral field unobuse (reviews in [15, 16, 17] ). However, having one eye structed) showed difficulty in inhibiting pecks at companthat is better at responding to a predator or recognizing a partner appears to be a disadvantage on ecological ions [23] . This is now understandable because use of eye significant effects. whereas use of the frontal field revealed a significant difference for patches prevents (or disturbs) use of the frontal visual stranger, but they use both the left and right binocular fields. These findings may indicate better integration of field and thus reveals only part of the true specialization of the two eyes. the hemispheres, which could result because early experience with light allows better coordination of visual input from the two eyes. Unlike the pigeon, the chick has only one region of high ganglion-cell density, providing high-acuity vision, that is directed primarily to the lateral monocular field [24, 25] .
It is interesting to note that, in both D-and L-chicks, the left eye sends its input via the thalamofugal pathway This area of the retina of only the left eye is used before a peck is directed toward a stranger. An area of high but more strongly to the right hemisphere than to the left hemisphere and via the fast relay system of the tectosomewhat lower ganglion-cell density extends away from this central region in the horizontal plane and just into fugal pathway also only to the right hemisphere (i.e., via the rotundal-ectostriatal connections without collateral the temporal retina (i.e., it receives input from the frontal field). This provides acuity vision into the binocular fields, branches [26] ). (Note that it is likely that the slower system of the tectofugal pathway, via the unmyelinated robut there is no overlap across the midline of the highacuity regions of each eye (see Figure 10 of [24]) unless tundal-ectostriatal projections with collateral branches that cross the midline, is not used for attack pecking [26] .) the eyes are converged. It is, therefore, likely that when a chick fixates binocularly before pecking, it may be using Inputs from the right eye differ in D-and L-chicks. In L-chicks, the right eye sends inputs to both hemispheres only the right half of the binocular field. We might therefore conclude that, before pecking a stranger, the chick via the thalamofugal pathway and, again, via the fast system of the tectofugal pathway to only the left hemisphere uses either the lateral field of its left eye (right hemisphere) or the right frontal field (left hemisphere or per- [27] . In contrast, the right eye of D-chicks sends inputs almost entirely to the left hemisphere via both systems. haps both hemispheres if the eyes are converged). Thus, it appears that there is a form of complementary specializaThe left and right frontal fields of D-chicks are, therefore, less integrated than those of L-chicks, and that could tion of the eye fields, at least in the case of chicks incubated in the dark. Chicks exposed to light also show explain why the frontal-field asymmetry is revealed only in D-chicks. preferential use of the left lateral field for pecking a a stroll through left and right animals' perceptual worlds.
In conclusion, there is complementary specialization of 
